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????????????????  
???????????????????????????????
????????????????Reviewed in Libersat et al., 2009; Thomas et 
al., 2010; van Houte et al., 2013??????????????? Paragordius 
tricuspidatus ?????????? Nemobius sylvestris ???????????
???????????????????????????????????
?Thomas et al., 2002???????????????? Camponotus leonardi ??
???? Ophiocordyceps unilateralis ????????O. unilateralis ?????
???????????????????????????????????
????????Evans and Samson, 1984; Andersen et al., 2009????????
???????????????????????????????????
???????????????????????????????????
????????????????????????????????
?extended phenotype???Dawkins, 1982??????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????  
 
??????????????????????????  
?????????????????????Alphabaculovirus???
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? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? nucleopolyhedrovirus; NPV ???
Betabaculovirus?????????????????? granulovirus; GV???
Gammabaculovirus????????? NPV??Deltabaculovirus???????
?? NPV?? 4 ???????? Jehle et al., 2006?????????????
?? 80~160kbp ?????? DNA ???????Summers and Anderson, 1972 
and 1973??????? 100 ????????????????????
?Rohrmann, 2013??? 0.1 ???????????????????????
? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
?occlusion-derived virus; ODV?????????budded virus; BV??????
?????????????????????????????????NPV
?????ODV ?????????????????????????????
???????????????????????????????????
????????? ODV ??????ODV ???????????????
????????????? BV ????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????Slack et al., 1995; Hawtin et al., 1997??  
 
?????????“Wipfelkrankheit?????” 
???????????????????????????????
??????????????Wipfelkrankheit?????????????? 100
?????????????Hofmann, 1891????????????????
???????????????????????????????????
??????????????????????????enhanced locomotory 
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activity; ELA????????????????????????? climbing 
behavior; CB??Goulson et al., 1997; Kamita et al., 2005; Hoover et al., 2011; ?
0.2??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????????????????????????Goulson, 
1997; Hoover et al., 2011?????????????????????????
??????????????????????????  
 
??????????????????  
????????????????????????????????
???????????????????????????????????
????????????????????????????????ELA ?
??????? Bombyx mori NPV?BmNPV???? Autographa californica NPV
?AcMNPV?? protein tyrosine phosphatase ????ptp?? BmNPV ? bv/odv-e26
?????CB ???????? Lymantria dispar NPV?LdMNPV?? ecdysteroid 
UDP-glucosyltransferase ????egt??????????Kamita et al., 2005; 
Hoover et al., 2011; Katsuma et al., 2012a; van Houte et al., 2012; ? 0.3?????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
????????Katsuma et al., 2012b; Ros et al., 2014????????????
???????????????????  
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???????????????????????????????
?????????????????BmNPV ??????????????
????????????????????????? BmNPV ??????
???????????????? ELA ????????????????
???????????????????????????????????
?????????????????????????? CB ????????
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? 0.1? ????????????????  
? 0.1????????????????  
?????????????????????????????????????????
???????????????????????????ODV??????????
????????????BV??????????????????????????
?????????????????????????????????????????
??????????????????????????????????????
????????????????????????????????????????
????????
?? ????????
???????????
?!???????
????????????
?!????????
???????
?!????????!
?? ???????
?????????????? ?
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? 0.2? Bombyx mandarina NPV ??????????????Wipfelkrankheit
?????? 
? 0.2?Bombyx mandarina NPV??????????????Wipfelkrankheit?????? 
????????????????????????????????????????
???????????????????????????????? 
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? 0.3? ????????????????????????  
? 0.3????????????????????? 
LdMNPV???????????????????????egt?CB?????????
?????Hoover et al., 2011?????BmNPV?AcMNPV??egt??????????
?Katsuma et al., 2012a; Ros et al., 2014?????????????????ptp?ELA??
?????????????Kamita et al., 2005; van Houte et al., 2012?????ptp?
BmNPV?AcMNPV?????????????Katsuma et al., 2012b; van Houte et al., 
2012??AcMNPV????CB??????????????????van Houte et al., 
2014??????BmNPV??????????????????bv/odv-e26?ELA???
?????????????Katsuma et al., 2012a???
?????????
??????
???????????? ??????????
??????????
?????
?????????
????????
????
??????!
????????
?????????
??????????????????
???????!
????
????
????
????????????
????
??????????
??????
???????
???????
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??  
 
???????????????????????????????
????????????????????????Goulson, 1997??????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????Kamita et al., 2005; Hoover et al., 2011; Katsuma et al., 
2012a?????????????????????????????????
???????????????????????????????????
?????????  
 
Hoover ???egt ????? LdMNPV ???????????????
CB ?????????????Hoover et al., 2012??egt ??????????
???????????????????????????????????
20-hydroxyecdisone ???????????????O’Reilly et al., 1992????
?????LdMNPV ??????????????????????????
??? CB ?????????????????????????BmNPV ?
AcMNPV ????? egt ???????????????????????
?Katsuma et al., 2012a; Ros et al., 2014???????????????????
??????????????????????????  
ptp? BmNPV?????????????????????????
?? ELA ?????????Kamita et al., 2005??ptp ????? BmNPV ?
AcMNPV ??????? ELA ??????Kamita et al., 2005; van Houte et al., 
2012??PTP ??????????????????????? RNA ????
 13 
???Sheng and Charbonneau, 1993; Takagi et al., 1998??AcMNPV ?????
PTP??????????? ELA??????????????van Houte et al., 
2012??BmNPV ?? PTP ??????????? ELA ??????????
??Katsuma et al., 2012b??ptp ?????????????????????
?????????  
 
???????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????????????????????????  
 
 
?????????????? BmNPV ?????????????
?????????????????? ELA ???????????????
??????Bmpolh-proD ??????? BmNPV ????????????
???????????????????????????????????
?????????????????polyhedrin; polh???????????
????????polh mRNA ????????????????????POLH
?????? polh mRNA ? ELA ????????????????????
??????Bmpolh-proD ? ELA ????????????????????
???????Bmpolh-proD ??????????????????????
ELA ???????? arif-1 ?????????????????????
BmNPV ??????????????????Bm5?Bm29?Bm47?Bm60?Bm96
??????? ELA ????????????????Gomi et al., 1999???
 14 
????????????????? BmNPV ????? ELA ???????
???????????????????  
 15 
?????  
 
?????????????????  
??????BmNPV ??????? T3 ??????? WT ????
?Maeda et al., 1985???polh ?????? BmNPV ???? polh ORF ???
?????? BmNPV-abb?Kang et al., 1998????????????????
??????green flurescent protein; gfp?????????? BmhspGFP ??
???Hori et al., 2013??????????????????????????
? BmN?BmN-4????????10 %?????????FBS??? TC-100
???????  ?Nakanishi et al., 2010????????????plaque forming 
unit: PFU???????????????????Maeda, 1984???????
????????????multiplicity of infection; MOI? = 5 ????????
?????????????????????? 25???????Katsuma et 
al., 2012b????????????????????4 ????? 5 ?????
?? 10 ?  20???????????BV????????????  5 mg / mL
??? TC-100 ??????????????NIPRO???????????
??????  
 
polh ???????????????  
polh ??????????????????? Bmpolh-proD ????
???????????polh ??????????????????????
????? pBhEPS1?Kang et al., 1998?????????????? PCR
?Nakanishi et al., 2010????????polh ???????????? ATAAG
?? ATAAA ????????????? PCR ??????TAAG ?????
?????????????????????Rankin et al., 1988???????
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?? TAAA ????????? polh mRNA ???? POLH ????????
????????? , 1994; Katsuma et al., 1999?????? PCR ??? pBhEPS1
????? EcoRI ??? HindIII ?????DNA Ligation kit Ver.2.1?TaKaRa?
???????????????????????????????
pPolh-proD ????BmNPV-abb ? polh ???????? Bsu36I ??????
??????????? DNA ?????????????????????
???????????????????????????????????
?????????????????????pPolh-proD ? Bsu36I ?????
? BmNPV-abb ??? DNA ? Lipofectin? Invitrogen????? BmN ????
???????????????????????????????????
?????????????? 5 ????????????????????
?????????????????????????????  
polh ?????????????? Bmpolh-proDR ????????
????? pBhEPS1 ????? Bmpolh-proD ??? DNA ? Cellfectin II
? Invitrogen????? BmN ??????????????????????
???????????????????????  
???????????? polh ??????????? PCR ???
???? DNA ????????3130xl Genetic Analyser; Applied Biosystems??
???????????????????????????????????
?????????? 1.1 ????  
 
????  
?????????????????????? 1?105 PFU / ???
BV ?????????? 72 ????? 6 ????????????????
???????????????????????????????????
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???????????????????? t = 0???????t = 0, 0.5, 1, 1.5, 
2, 2.5, 3 ???????????????????????????????
???? Image J?NIH?????????????????????????
???????????????????????????????????
???????????????????????????? 3 ??????
????????????????????????????????????
?????????????????????????????????? 0 
mm ????  
 
????  
4 ?????????? 1?105 PFU ? BV ???????6 ?????
???????????????????????????????????
???????????????????????????????????
Prism 5?GraphPad Software???????????????  
 
Bmpolh-proD ??? WT ????????????????  
??? 5 ???? WT ??? Bmpolh-proD ? BV ???????1?105 
PFU / ??????? 3 ???? 4 ??????????????????34 ?  
36 ??  / ?????????????? TRIzol? Invitrogen????? total RNA
?????1 µg ? total RNA ???? RNA-seq ???????????RNA-seq
????????? mRNA Seq Sample Preparation Kit? Illumina???????
???????????Kawaoka et al., 2013????????? cDNA ???
Illumina GA ??????????????????Phusion DNA Polymerase
?Finnzymes????? 15 ????? PCR ??? cDNA ??????????
Illumina GA II ??????????? RNA-seq ??????????36 ??
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?? single end ?????? RNA-seq ????????????? RNA-seq ?
??? DRA002538 ?DDBJ??????????RNA-seq ?????????
?? Illumina GA II ?????????? RNA-seq ????????????
???????????????????????????????????
????  
???WT ??? Bmpolh-proD ????????? RNA-seq ????
BmNPV ? T3 ????????GenBank Acc. no. L33180??????????
?????? Bowtie?Langmead et al., 2009????????2 ???????
???????????????? Tablet?Milne et al., 2013????????
??WT ??? Bmpolh-proD ??????????????????????
?????WT ? Bmpolh-proD ?????????????????????
????????? WT?Bmpolh-proD ??? BmNPV-abb ?????????
????????? PCR ??? DNA ????????????????  
 
arif-1 ?????????  
arif-1 ???????????????????arif-1 ???????
? 1.9 kbp ? T3 ??????nt 10,329–12,277; GenBank Acc. no. L33180???
??????????????????????????? NsiI ?????
Drosophila melanogaster ? heat shock protein 70? hsp70?????????
-galactosidase ????????????hsp70-lacZ ????????????
??arif-1 ?????????hsp70-lacZ ??????? Bsu36I ??????
???????????????placZ-arif1?? Cellfectin? Invitrogen????
??????????? DNA? BmN??????????????????
??Bmpolh-proD-ARIFD?Bmpolh-proD ?????BmARIFD?WT ?????
BmhspGFP-ARIFD?BmhspGFP ????? 3 ?? arif-1 ??????????
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?????? arif-1 ??????????????????????????
???5-Bromo-4-Chloro-3-Indolyl-? -D-Galactoside ????????????
?????????? -galactosidase ???????????????????
?Katsuma et al., 2012a??  
arif-1 ????????????????????????????
???????arif-1??????? 3 kbp????nt 10,241–13,183; GenBank Acc. 
no. L33180?? PCR ??? WT ??? Bmpolh-proD ??? DNA ??????
?????pcDNA3.1(?)????? Invitrogen???????????WT ??
????????????? pcDNA-arif1?Bmpolh-proD ??????????
????? pcDNA-arifFS ??????pcDNA-arif1 ????? Bsu36I ????
?? Bmpolh-proD-ARIFD ??? DNA ??????????????????
?????????? arif-1 ????????????? Bmpolh-proD-ARIFR
?????????????????? hsp70-lacZ ????????????
? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 5-Bromo-4-Chloro-3-Indolyl-?
-D-Galactoside ?????????????????????????????
????????BmARIFD ???? arif-1 ?????????BmARIFDR??
????????????????BmARIF-FS??????? pcDNA-arif1 ?
?? pcDNA-arifFS ??????????????????????  
???????????? PCR ? DNA ?????????????
?????????????????? 1.1 ????  
 
???????? BmN ????????? /BV ??????  
??????????????? BV ???????????????
??? 5 ???? 1?105 PFU ? BV ???????????????????
????????????????????????????????
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?Katsuma et al., 2009?????? BV ????? BmN ???????????
???????????Nakanishi et al., 2010??  
BmN ???????????? BV ???????????????
BV ? BmN ??? MOI = 5 ??????1 ?????? BV ? BmN ?????
??????????????????????? 0 ???????????
?????? 1 / 300 ???????????????????? BV ????
???????????????????????????Katsuma et al.?2009?
?????????????????  
 
GFP ??????????? GFP ????  
??? 5 ???? BmhspGFP ??? BmhspGFP-ARIFD ? BV ? 1?105 
PFU ?????????????????????????????????
? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
?phosphate-buffered saline; PBS?????????????????????
? 4 ???????PBS ??????????????????GFP ????
?? FLoid® Cell Imaging Station?Life Technologies?????????  
 
?? RT-PCR ??  
?????????????? RT-PCR ?????????????
???1?105 PFU ? BV ???? 5 ???????????????????
???????? 3 ???????????TRIzol? Invitrogen???????
?????? total RNA ??????????????? 13?250?25 ng ? total 
RNA ? cDNA ???????cDNA ??? SuperScript III Reverse Transcriptase
? Invitrogen?????????????????????? PCR ? StepOnePlus 
Real-Time PCR system?Applied Biosystems????????????????
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?? KAPA SYBR FAST qPCR kit?Kapa Biosystems???? ie1 ?? PCR ??
?????Katsuma & Shimada, 2009; ? 1.1??????  
?????? BmN ???????? RT-PCR ??????????
???BmN ??? BV ? MOI = 5 ????????????????????
???????????????TRIzol? Invitrogen????????????
? total RNA ?????1 µg ? total RNA ???? cDNA ??????????
????????? RT-PCR ??????????????????????
?? 1.1 ????  
 
??????  
???????????????????median lethal concentration; 
LC50?????????????????????????????????
?? 5 ????????????1 % sodium dodecyl sulfate?SDS?? 1 ???
??? 2 ????????????????????????????? 8 ?
???? 1?????????????????? 960 mm2??????? 20
?????????????????????????????? 7 ????
????? LC50??????  
?????????? GFP ?????????????????? 5
??????? 1?106????? 1%???????????????????
???????????????????????????? FLoid® Cell 
Imaging Station?Life Technologies???????? GFP ???????GFP ?
????????????????  
 
???????  
 BmN ??????????????????????? 12 ????
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?????MOI = 5 ?????????????????? PBS ? 2 ????
???3.7 %???????????  / PBS ?????? 10 ????????
??????  
GFP ?? ARIF-1 ???????????????????? PBS ?
3 ???????????????????????????????? 10 µl
? ProLong® Gold reagent with DAPI? Invitrogen??????????????
?????DAPI ???????????????????????????
??????????????FLoid® Cell Imaging Station?Life Technologies?
??????  
? ? ? ? ? F-actin ???????????????????????? PBS ?
3 ????????0.1 % TritonX-100 / PBS ??????? 5 ????????
??????????????????? PBS ? 3 ?????10 U / ml ?
Rhodamine Phalloidin?Molecular Probes????? 1 % ?????????bovine 
serum albumin; BSA?  / PBS ?????? 20 ???????????PBS ? 3
?????10 µl ? ProLong® Gold reagent with DAPI? Invitrogen???????
???????????????????????????????????
?? FV10i-DOC?OLYMPUS???????  
 FLAG ???? BM5 ??????????????????????
????????? PBS ? 2 ???????3.7%???????????  / PBS 
?????? 10 ??????????????0.1 % BSA / PBS ? 3 ????
???0.5 % TritonX-100 ??? 0.1 % BSA / PBS ?????? 10 ??????
??????????0.1 % BSA / PBS ? 3 ???????0.1 % BSA / PBS ?
100 ???????? M2 ???????? -FLAG ????????????
?Sigma????????????? 4?C o/n ?????0.1 % BSA / PBS ? 3
????????0.1 % BSA / PBS ? 100 ??????????? -?????
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Alexsa Fluor 488? Invitrogen??????????????? 1 ???????
????0.1 % BSA / PBS ?????? 3 ?????????????????
????????? 10 µl ? ProLong® Gold reagent with DAPI? Invitrogen??
?????????????????DAPI ???????????????
??????????????????????????FLoid® Cell Imaging 
Station?Life Technologies????????????????? FV10i-DOC
?OLYMPUS???????  
 
????????  
BmN ??? BV ? MOI = 5 ????????? 3 ?????????
?????????????????????????????????  
 
GFP ?? ARIF-1 ?????????  
GFP ?? ARIF-1 ??????????????????????
KOD-plus-Mutagenesis Kit?TOYOBO????? pcDNA-arif1 ????????
???? stop ?????? BamHI ????????????????????
???? pcDNA-BamHI-arif1 ??? pcDNA-arif1-BamHI ?????????
BmhspGFP ??? DNA ???? BamHI ?????????????????
?? gfp ORF ??? PCR ?????????? PCR ??? pcDNA-BamHI-arif1
???? pcDNA-arif1-BamHI ????? BamHI ???????????
Alkaline Phosphatase (Calf intestine)?TaKaTa????????????? DNA 
Ligation Kit ?Mighty Mix??TaKaRa??????????????N ???
??? C ???? gfp ????? arif-1 ?????????pcDNA-GFP-arif1
??? pcDNA-arif1-GFP ??????????????? Bsu36I ??????
BmARIFD ??? DNA ????????????????????????N
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??? GFP ?? ARIF-1 ?????? GFP-BmARIF ??? C ??? GFP ??
ARIF-1 ?????? BmARIF-GFP ???????????????????
?????????? 5-Bromo-4-Chloro-3-Indolyl-? -D-Galactoside ?????
???????????????????????????????????
??? PCR ? DNA ??????????????????????????
????? 1.1 ????  
 
????????????  
BmN ??? BV ? MOI = 5 ???????????????????
????????????????????????????????
Subcellular Protein Fractionation Kit for Cultured Cells?Thermo Scientific????
????????????????????????????????????
??????????????? 5 ???????????????????
??????????????????????????????? RIPA 
buffer?50 mM Tris at pH 8.0, 100 mM NaCl, 3 mM MgCl2, 1% NP-40, protease 
inhibitor cocktail (Roche)???????????????????? 2?SDS 
sample buffer ?????????????????????????????
????????? 1?SDS sample buffer ?????????????????
?????????? SDS-PAGE ????????????????????
1 ????????????? -GFP (B-2)???Santa Cruz????? -V-CATH
???Daimon et al., 2007???????  
 
??????????  
??????????? web ??????? TMHMM ver. 2.0 ???
???????????http://www.cbs.dtu.dk/services/TMHMM/???????
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???????? web ??????? SignalP 4.1 ??????????
?http://www.cbs.dtu.dk/services/SignalP/??  
 
Bm5 ?????????  
Bm5 ???????Bm5D??????????????Bm5 ???
????? 6.5 kbp ? T3 ??????nt 147–6,664; GenBank Acc. no. L33180?
????????????????????????????? BstEII ???
NruI ?????hsp70-lacZ ?????????????Bm5 ?????????
??????????placZ-Bm5?? Cellfectin? Invitrogen????? T3 ??
? DNA ? BmN ????????????????????Bm5 ??????
?Bm5D???????????????????????????????
???????5-Bromo-4-Chloro-3-Indolyl-? -D-Galactoside ????????
?????????????? -galactosidase ???????????????
?????Katsuma et al., 2012a??  
???? Bm5 ??????????????????????Bm5 ?
?????? 3 kbp ????nt 4,001–6,989; GenBank Acc. no. L33180?? PCR
??? T3 ??? DNA ???????????pcDNA3.1(?)????? Invitrogen?
?????????pcDNA-Bm5 ??????pcDNA-Bm5 ????? Bsu36I
?????? Bm5D ??? DNA ????????????????????
???????? Bm5 ????????????? Bm5DR ?????????
KOD-plus-Mutagenesis Kit?TOYOBO??????pcDNA-Bm5 ????? Bm5 
ORF ?? 43 ??????????????? stop ????????????
? ? pcDNA-Bm5stop ?? DUF3627 ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
? pcDNA-Bm5DUFD?? C ? ? ? ? FLAG ? ? ? ? ? ? ? ? ? ? ? ?
?pcDNA-Bm5-FLAG????? pcDNA-Bm5DUFD ????? C ???? FLAG
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?????????????pcDNA-Bm5DUFD-FLAG????????? Bsu36I
?? Bm5D ??? DNA ??????????????? stop ???????
???Bm5stop??DUF3627 ???????Bm5DUFD??BM5-FLAG ????
???Bm5-FLAG????? DUF3627 ?????? Bm5-FLAG ??????
?Bm5DUFD-FLAG???????????????????????????
? hsp70-lacZ ?????????????????????????????
? 5-Bromo-4-Chloro-3-Indolyl-? -D-Galactoside ??????????????
???????????????????????  
???????????? PCR ? DNA ?????????????
?????????????????? 1.1 ????  
 
?????????? PCR 
 BmN ??? Bm5 ??????? BV ? MOI = 5 ????????? 2
?????????? DNA ??????????????????????
????????????????????????????? 4??500 g ?
5 ??????????????????100?? 5 ????????????
10 ????????????????????????? PBS ???????
????? DNA ??????DNA ??? 15 ng / µl ????????????
??????????? PCR ? StepOnePlus Real-Time PCR system?Applied 
Biosystems?????????????????? KAPA SYBR FAST qPCR kit
?Kapa Biosystems????? 1.1 ????????????????????
???????????????????????????polh??????
??????????????ago3???????????????????
???  
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Bm47 ?????????  
Bm47 ???????Bm47D??????????????Bm47 ??
?????? 3.4 kbp ? T3 ??????nt 41,356–44,787; GenBank Acc. no. 
L33180?????????????????????????????? BstBI
?????hsp70-lacZ ?????????????Bm47 ??????????
?????????placZ-Bm47?? Cellfectin? Invitrogen????? T3 ???
DNA ? BmN ????????????????????Bm47 ??????
?Bm47D???????????????????????????????
???????5-Bromo-4-Chloro-3-Indolyl-? -D-Galactoside ????????
?????????????? -galactosidase ???????????????
?????Katsuma et al., 2012a??  
???? Bm47 ??????????????????????Bm47
??????? 3.6 kbp ????nt 41,061–44,690; GenBank Acc. no. L33180??
PCR ??? T3 ??? DNA ??????????? pcDNA3.1(?)????
? Invitrogen??????????pcDNA-Bm47 ??????pcDNA-Bm47 ??
??? Bsu36I ?????? Bm47D ??? DNA ?????????????
??????????????? Bm47 ????????????? Bm47DR
?????????KOD-plus-Mutagenesis Kit?TOYOBO??????pcDNA-Bm47
????? Bm47 ORF ?? 19 ??????????????? stop ????
??????????pcDNA-Bm47stop??? 19 ?????????? 69 ??
? ? ? ? ? ? ? ? ? ? ? ? ? stop ? ? ? ? ? ? ? ? ? ? ? ? ?
? pcDNA-Bm47stop2????? ChaB ???????????????
?pcDNA-Bm47ChaBD????????? Bsu36I ?? Bm47D ??? DNA ??
????????????? stop ?????????? Bm47stop ???
Bm47stop2???? ChaB ???????????Bm47ChaBD???????
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????????????????????? hsp70-lacZ ?????????
????????????????????? 5-Bromo-4-Chloro-3-Indolyl-?
-D-Galactoside ?????????????????????????????
????????  
???????????? PCR ? DNA ?????????????
?????????????????? 1.1 ????  
 
Bm96 ????????  
Bm96 ???????Bm47D??????????????Bm96 ??
?????? 3.4 kbp ? T3 ??????nt 90,801–93,058; GenBank Acc. no. 
L33180?????????????????????????????? BsmFI
??? SpeI ?????hsp70-lacZ ?????????????Bm96 ????
???????????????placZ-Bm96?? Cellfectin? Invitrogen???
?? T3 ??? DNA ? BmN ????????????????????Bm96
???????Bm96D?????????????????????????
?????????????5-Bromo-4-Chloro-3-Indolyl-? -D-Galactoside ??
???????????????????? -galactosidase ?????????
???????????Katsuma et al., 2012a??  
???? Bm96 ??????????????????????Bm96
??????? 4.6 kbp ????nt 90,977–95,568; GenBank Acc. no. L33180??
PCR ??? T3 ??? DNA ??????????? pcDNA3.1(?)????
? Invitrogen??????????pcDNA-Bm96 ??????pcDNA-Bm96 ??
??? Bsu36I ?????? Bm47D ??? DNA ?????????????
??????????????? Bm96 ????????????? Bm96DR
?????????KOD-plus-Mutagenesis Kit?TOYOBO??????pcDNA-Bm96
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????? Bm96 ORF ?? 8 ??????????????? stop ?????
?????????pcDNA-Bm96stop????????? Bsu36I ?? Bm96D
??? DNA ??????????????? stop ?????????
?Bm96stop??????????????????? hsp70-lacZ ??????
? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
5-Bromo-4-Chloro-3-Indolyl-? -D-Galactoside ???????????????
??????????????????????  
???????????? PCR ? DNA ?????????????
?????????????????? 1.1 ????  
 
????  
??????Prizm 5?Graphpad software?????????????
????? Kruskal-Wallis ????? Dunn ????????????????
?????? log-rank?Mantel-Cox?????? Bonferroni ?????????
??????BV ???????????????????????????
????????????one-way analysis of variance; ANOVA???? Dunnett
?????????????? RT-PCR ??????????? GFP ????
??????????Welch ???????? Student ? t ???????
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??  
 
Bmpolh-proD ???????? ELA ???????????  
?????????????????Bmpolh-proD ????????
? ELA???????????????????ELA?????? Bmpolh-proD
? polh ?????????????????????????????
Bmpolh-proD ????? polh ??????????? Bmpolh-proDR ????
??? 1.1A??????????? BV ?????????????????
???????Bmpolh-proD ?????? WT ???????????? ELA
?????????????????????????? 1.1B, C?????
Bmpolh-proDR ?? polh???????????????????? ELA ??
??????????????????? 1.1B, C??Bmpolh-proD ?? polh ?
???????????????????????? ELA ?????????
????????????  
????Bmpolh-proD ?????????????????????
???Bmpolh-proD ??? WT ?????????????????????
???????????????????????????????????
??????????????????????????Katsuma et al., 2011??
???????????????????????????????????
?????????????????????????????Bmpolh-proD
??? WT ??????????????????????????????
???????????Bmpolh-proD ?????? polh ??????????
?? 13 ??????????????????? 1.2???????????
??WT?Bmpolh-proD ??? Bmpolh-proD ????????? BmNPV-abb ?
???????????????????????????????? actin 
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rearrangement inducing factor-1 ????arif-1???????????????
?? Bmpolh-proD ??????????? 1.2??BmNPV-abb ????? WT
??? ELA ???????????????? 1.2??arif-1 ????????
??? Bmpolh-proD ? ELA ?????????????????  
????Bmpolh-proD ????????? arif-1 ?????????
??? Bmpolh-proD-ARIFR ?????? 1.1A????????????????
Bmpolh-proD-ARIFR?? ELA???????????????????? 1.1B, 
C??arif-1 ???? ELA ?????????????????  
 
arif-1 ???????????  
arif-1 ? AcMNPV ?????Trichoplusia ni ??? TN-368 ?????
????????? F-actin ??????????????actin rearrangement?
??????????????????????Roncarati et al., 1997??????
AcMNPV ? TN-368 ???????????arif-1 ?????????????
????????????????????Dreschers et al., 2001????????
actin rearrangement ??????????????????????????
?????????????ELA ?????????? arif-1 ???????
??????????????  
?????????? arif-1 ???????BmARIFD??arif-1 ???
??????BmARIFDR??arif-1 ??????????????BmARIF-FS?
? 3 ??????????????? 1.3??????????????BV ?
???????????????????????BmARIFD ? BmARIF-FS ?
????? WT? BmARIFDR??????????????????? 1.4A??
????????????????????????????? 1.4C?????
BmARIFD? BmARIF-FS?????????????????????? 1.4B?? 
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??????????? BmN ??????????????????
???????????????????????????????????
?????? BV ?????????????BmARIFD ? BmARIF-FS ???
???? BV ????? WT ? BmARIFDR ????????????????
1.5A?????BmN ????????BmARIFD ? BmARIF-FS ???????
BV ???? WT ? BmARIFDR ?????????? 1.5B??  
????????arif-1 ????????????????????
?????????????????????????????? ELA ???
???????????????????  
 
arif-1 ??????????????????  
???????????????????????????????
D. melanogaster hsp 70 ??????????? GFP ????? arif-1 ????
???BmhspGFP-ARIFD; ? 1.6??????????????????????
??????????????????? 5 ???????BV ??????
????? 1 ?  4 ?? GFP ??????????????????????
? 2 ???????? GFP ???????????????? 1.7A, B??GFP
???????????? BmhspGFP ? BmhspGFP-ARIFD ????????
??????BmhspGFP, 87.89 ± 3.49 %; BmhspGFP-ARIFD, 91.86 ± 0.81 %; n = 
3????????????????????? 4 ?????BmhspGFP ???
???????? GFP ?????????????? 1.7C, E, G, I??
BmhspGFP-ARIFD ?? GFP ??????????????????????
?? 1.7D, F, H, J??  
???????????? 3 ?????? total RNA ???????
RT-PCR ???????????? ie1 ??????????????????
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?????????BmhspGFP-ARIFD ?????? BmhspGFP ???????
??????????????????????? 1.8B, C?????????
????????????? 1.8A??????????arif-1 ????????
?????????????????????????????  
????BmhspGFP ? BmhspGFP-ARIFD ?????????????
??????????????BmhspGFP ? BmhspGFP-ARIFD ???????
??????????????? LC50 ?????????????????
1.3??????????????????????????????????
????????????????????GFP ?????????????
?????????????? 2 ??????BmhspGFP-ARIFD ??????
GFP???????????? BmhspGFP????????????????
???????? 1.9??BmhspGFP-ARIFD ?? arif-1 ???????????
??????????????????????  
????????arif-1 ????????????????????
???????????????????????????????????
?????? ELA ???????????????????????  
 
BmN ?????? arif-1 ?????  
arif-1 ? AcMNPV ?????????? actin rearrangement ????
???????????????Roncarati et al., 1997?????????BmNPV
???? actin rearrangement ????????????????BmN ???
WT ??? BmARIF-FS ?????? BmNPV ?????????? actin 
rearrangement ???????????????????????????? 12
??? BmN ???? F-actin ???????????????? F-actin ???
???????????????????WT ? BmARIF-FS ???? F-actin
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?????????????? 1.10?????????BmNPV ?? BmN ??
?????????? actin rearrangement? arif-1?????????????? 
???BmN ??? arif-1 ??????? MOI = 5 ?????????
3 ???????????????????????????????????
BmARIFD ? BmARIF-FS ?? WT ? BmARIFDR ?????????????
????????????? 1.11??arif-1 ????????????????
?????????  
 
arif-1 mRNA ??? ARIF-1 ????????????????????  
arif-1 ?????????????arif-1 mRNA ? ARIF-1 ?????
??????????????????WT ????? BmN ??? MOI=5 ?
?????arif-1 mRNA ????????????????????arif-1 mRNA
????????? 0 ~ 12 ????????????????????? 24
???????????????????? 1.12??  
???ARIF-1 ?????????????????????????
?????? N ?????? C ???? GFP ????? ARIF-1 ??????
??? GFP-BmARIF ??? BmARIF-GFP ??????? 1.13A?????
GFP-BmARIF ??? BmARIF-GFP ????????????????????
???????????????????????????GFP ?? ARIF-1
?????????????????????????? 1.13B??BmARIF-GFP
? BmN ??? MOI = 5 ??????? -GFP ???????????????
????????????? ARIF1-GFP ????????????????
??????? 24?????? 77 kDa???? 61 kDa???????????
1.14??BmNPV ?? BmN ?????? cDNA ???????????arif-1 ?
???????????????????????????????????
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????????Katsuma et al., 2008?????AcMNPV ??????????
???????????????? arif-1 ????????????????
??Roncarati et al., 1997??ARIF-1 ???????????????????
????????????????Dreschers et al., 2001???????????
?????????????? TSS ??????AcMNPV ?? TN-368 ???
????arif-1 ????????????????????????????
???????????????????????????????Chen et al., 
2013???????????AcMNPV ?? arif-1 ?????????????
??????BmNPV ????? arif-1 ??????????????????
???????  
???ARIF-1 ???????????????????GFP-BmARIF
??? BmARIF-GFP ??? 24 ??? BmN ????????????????
????????? 3 ?????????? -GFP ?????????????
???????????????GFP-BmARIF ??????????????
??? 29 kDa ??????????? 1.15A?????BmARIF-GFP ????
??????????????? 77kDa ???? 61kDa ??????????
??? 61 kDa ???????????? 1.15A????????????
GFP-BmARIF ??? BmARIF-GFP ?????????? GFP ???????
??????? 1.15B??ARIF-1 ????????????????????
????????????GFP-ARIF1 ??? ARIF1-GFP ?????????
???? 77kDa ????? GFP-BmARIF ??? 29 kDa ???????
BmARIF-GFP ??? 77kDa ????????? 61 kDa ??????????
?????? 1.15A??ARIF-1????????????????????ARIF-1
?????????? TMHMM ver. 2.0??????????????????
ARIF-1 ? N ???? 4 ????????????????????????
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????? 1.16A??ARIF1-GFP ?????? 4 ??????????????
?????? 3? 4???????????C??????????? 55 ?  64 
kDa????BmARIF-GFP??????????? 61 kDa??????????
???????ARIF-1 ????????????? 4 ??? C ??????
?????????????????GFP-BmARIF ???????????
29kDa ????????????? 1 ????????? GFP-ARIF1 ????
?? N ????????? 30kDa???????????SignalP 4.1 ????
??? ARIF-1 ????????????????????????????
????? 1 ??????????????????? 1.16B??ARIF-1 ??
???????????? 1 ??????????????????????
???????????  
 
 
?????????????????  
Gomi et al.?1999???? BmNPV ? hsp70-lacZ ??????????
??????????????????bv/odv-e26?Bm8?? ptp?Bm130??
????Bm5?Bm29?Bm47?Bm60?Bm96 ?????????? BmNPV??
??? Bm5D?Bm29D?Bm47D?Bm60D?Bm96D; ? 1.4?????????
?????? ELA ???????????????????????????
???????????????????????????????????
???????????????????????????Bm60D ?????
? WT ????????????????????????Bm5D?Bm29D?
Bm47D?Bm96D ? 4 ??????????? ELA ????????????
1.17???????????????????????Bm5D?Bm47D?Bm60D?
Bm96D ?? WT ?? LT50??? 12 ?????????????Bm29D ??
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WT ????? LT50? 40 ???????????? 1.18??????????
Bm5?Bm47?Bm96 ? 3 ???? ELA ??????????????????
??Bm60 ? ELA ??????????????????? Bm29 ?????
???????????????????????????????????
?????  
 
Bm5 ???????????  
Bm5???????? alphabaculovirus??? betabaculovirus????
?????????? DUF3627 ????? C ??????????????
????Rohrmann, 2013?????Bm5 ??????????????Ono et al., 
2012????????????????????????????????
?Zhou et al., 2010???????????????????????????
Bm5D ???? stop ???????????????Bm5stop?? DUF3627 ?
??????????Bm5DUFD?????????????????? (?
1.19)??????????????  
???Bm5 ??????????????????????Bm5D ?
Bm5stop ?? WT ? Bm5DR ????? ELA ???????????????
????? WT ? Bm5DR ???? 90 ???????????Bm5D ????
102 ???Bm5stop ???? 114 ???????? 1.20A??????????
?? LT50? WT ? Bm5DR ???????????????????WT ??
? Bm5DR?102 ???Bm5D?120 ???Bm5stop?132 ???? 1.20B??Bm5
??????????????? ELA ??????????????????
??Bm5DUFD ????????????????LT50?126 ???? 1.20B??
ELA ? WT ??????????????????????????????
1.20A?????????Bm5DUFD ? ELA ????????????????
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???????????????????????????????????
???????  
???Bm5 ??????????????????????????
???????????????????????????Bm5D?Bm5stop?
Bm5DUFD ??????? WT ? Bm5DR ????????????????
????? 1.21A?????BV ?? Bm5D ? Bm5stop ?? WT ? Bm5DR ??
?????????????????Bm5DUFD ?? WT ? Bm5DR ????
??????????????? 1.21A??BmN ?????????????
????????????????? 1.21B??BM5 ????????????
????????????????? DUF3627 ??????????????
??????????  
 
Bm5 ????????????????????????????????
?  
Bm5 ?????????????????????????????
???????????????????????????????????
??????????BV ????????????????????? BV ?
???????????????? BV ?????????????????
??????Bm5 ??????? BmN ??? MOI = 5 ??????????
??????????????????????????Bm5D??? Bm5stop
?????WT ? Bm5DR ???????????????????????
???????????????? 1.22?????????Bm5D ? Bm5stop
???????????????????????????????????
????????????Bm5DUFD ??????????????????
???????????????????????????????? 1.22??
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DUF3627 ???????????????????????????????
????????????????????  
???BmN ??????????????????????????
???????????Bm5D?Bm5stop ??? Bm5DUFD ????????
??????????? 24 ??????????????????????
??? 1.23A?G??BM5 ?????? DUF3627 ??????????????
???????????????????????????????????
??????? polh ???????????? fp25k ????????Bm5 ?
??????????????????????????????????
1.23G??????????????????????????? v-cath ???
?????????????? 1.23F??Bm5 ???????????? v-cath
???????????????????????????????????
??????Bm5 ??????????????????? V-CATH ????
?????? 1.24?????????????????????????Bm5
???????????????????????????????????
??????????????????????????????? 1.23H, I??
???????BM5 ??????????????????????????
??????????  
 
BM5 ???????????  
Zhou et al.?2010?????????Bm5 mRNA ????????? 6
???????????????BM5 ?????????????? 24 ??
????????????6?His-BM5 ??????????????????
??????????BM5 ???????????????????????
??Zhou et al., 2010??DUF3627????????? BM5??????BM5DUFD?
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???????????????? C ???? FLAG ??????? BM5 ?
?????BM5-FLAG???????????Bm5-FLAG?? 1.19??????
FLAG ?????? BM5 ????????????????????????
???BmN ?????? BV ?????????????????????
Bm5-FLAG ? WT ??? Bm5DR ????????????????????
?? 1.25??C ????? FLAG ?????? BM5 ????????????
??????  
 ???C ??? FLAG ???? Bm5DUFD ????????????
???Bm5DUFD-FLAG?? 1.19??????BM5-FLAG ??? BM5DUFD-FLAG
????????????????????? -FLAG ???????????
????????????????????BM5-FLAG ??????????
????????????????????? 1.26A?????Bm5DUFD-FLAG
?????????????????????????? 1.26A???????
???????????????????????????????????
???????? 5 ?????????? -FLAG ?????????????
???????????????BM5-FLAG ????????????????
???????????????????????????????? 1.26B??
???BM5DUFD-FLAG ????????????????????????
?????????????????????????????? 1.26B???
????????BM5 ?????????????????????????
?????? DUF3627 ???????????????????????  
 
Bm47 ???????????  
Bm47 ???????????? alphabaculovirus ?????????
?????????????????????????? ChaB ??????
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??????? ChaB ????????Rohrmann, 2013?????????BM47
????????????????????????Bm47D ???? stop ?
??????? Bm47 ???????Bm47stop?Bm47stop2???? ChaB ??
?????????Bm47ChaBD??????? 1.27????????????
???????????Bm47D ?? ELA ???????????Bm47stop?
Bm47stop2?Bm47ChaBD ? 3 ????????????????????WT
? Bm47DR ???? ELA ???????ELA ??????? 90 ???n = 24??
???  = 0?WT = 17?Bm47D = 0?Bm47DR = 15?Bm47stop = 21?Bm47stop2 = 
21?Bm47ChaBD = 16??hsp70-lacZ ???????????????????
???????????????????????????????????
?????????????????Katsuma et al., 2012a??Bm47D ????
????????????????????????????? 1.28??Bm47D
?? hsp70-lacZ ????????????????????????????
???Bm47 ??? ELA ?????????????  
 
Bm96 ???????????  
Bm96 ???? alphabaculovirus ?????????????????
?????????????????Rohrmann, 2013??????Bm96D ??
?? stop ???????? Bm96 ???????Bm96stop??????? 1.29??
?????????????????????Bm96D ??? Bm96stop ???
??? WT ? Bm96DR ????? ELA ????????????????
1.30A??Bm96 ? ELA ?????????????????????????
??????????????????????????? 1.30B??Bm96 ?
??????????????????????????????Bm96D ?
Bm96stop ?????? WT ? Bm96DR ?????????????????
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???????? 1.31A?????? BV ?????????????????
???????? 1.31B??????????Bm96 ????????????
?????????????????  
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??  
 
BmNPV ????????????????????? ptp ?
bv/odv-e26 ? 2 ???? ELA ????????????????Kamita et al., 
2005; Katsuma et al., 2012a?????????????PTP ? BV ??????
???????????????????????????????????
?????????????????????????Katsuma et al., 2012b??
???BV/ODV-E26????????????????????????? ELA
???????????????Katsuma et al., 2012a????????????
? BmNPV ??????????? ELA ?????????????arif-1?
Bm5?Bm96 ? 3 ???? ELA ?????????????????????
???????????  
 
arif-1 ? AcMNPV ?? TN-368 ???????????? actin 
rearrangament ????????????????????????Roncarati et 
al., 1997??ARIF-1 ???????????? actin rearrangement ??????
???????????????arif-1 ?????????????????
arif-1 ???????? BV ???????????????????????
?????????????????????? 1.7?1.8??????????
??????????????????????? 1.4B?1.5A??ELA ???
???? 1.4A??????????????????????? arif-1 ???
???????????????????????????????????
??????????? 1.9??arif-1 ??????????????????
????????????????????arif-1 ?????? BmN ????
???????????????????? 1.5B?????????????
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?????????????????????? 1.3??arif-1 ???????
??????????????? BV ??????????????????
????BmN ?????????????????????????????
???arif-1 ?????????????????????????????
??????????? 1.11??arif-1 ??????????????????
????????????? BV ????????????????????
????????????????????????????arif-1 ????
????????????? BV ????????????????????
??ARIF-1 ??????????????????????????  
GFP?? ARIF-1?????????? ARIF-1??????????
?????????ARIF-1 ???? 24 ?????????????????
??????? 1.14??????????????????????????
??????? C ??????????????? 2 ???????????
?????????? 1.15?????????????????? AcMNPV ?
ARIF-1 ????????????????????????????????
?????????????????Dreschers et al., 2001?????????
BmNPV ? ARIF-1 ? AcMNPV ? ARIF-1 ?????????????????
????????arif-1 ?????????????????? BmN ????
actin rearrangement ???????????? 1.10??actin rearrangement ???
? ARIF-1 ???? AcMNPV ???????????????  
 
BM5 ? DUF3627 ???????????????????????
????????????Bm5??????????????????????
Bm5?????????????????????????????????
???????????? 1.22?1.23???????????????????
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???? ELA ????????????????? 1.20?1.21?????DUF3627
???????????????????????????????????
???? DUF3627 ??????????????????????????
Bm5 ??????? DUF3627 ????????????????polh ? v-cath
?????????? 1.23F?G?1.24??????????????????
?????????????? 1.20B?1.21??????????????? BV
???? DUF3627 ??????????????? 1.21?1.22??DUF3627 ?
??????? WT ????????????????????  
BM5-FLAG ??????????????????BM5 ??????
???????????????????????? 1.26A??????? Zhou 
et al.?2010???????????????? BM5-FLAG ?????????
?????????????? 1.25???????????????????
??????????????????????????? 1.26B??Zhou et al.
?2010?????? Bm5 ????????????????????????
??????????????????????????????????BM5
?????? DUF3627 ????????????????????????
??????? 1.26A??DUF3627 ????? BM5 ????????????
???????????????????????????????????
???  
 
Bm96 ??????????????Bm96 ???????? ELA ??
???????????? 1.30A????????????????????Bm96
???????????????????????????????????
???????? 1.30B???????????????? BV ???????
????????????? 1.31????????????????????
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???????? V-CATH????????????????????????
????Bm96 ??????????? BV ????????????????
?????????????????? 1.5 ???????????????
???? 1.31B?????????????????????????????
Bm96 ????????????????????????????????
ELA ?????????????????????????????????
???????????????????????????????????
??????BM96 ??????????????????????????
???????????  
 
???????BmNPV ???? ELA ??????????????
????????????????????BmNPV ???????????
???????????????????????????????????
???????????????????????????ptp ??? arif-1
???????????????????????????????????
????Katsuma et al., 2012b; ? 1.7?1.8?????????????????
???????????????????????????????????  
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? 1.1-1? ????????????  
?1.1-1??????????????
????? ?? (5' ! 3') ??
polhF TGTTACATTGCAAACGTGGTTTCGTGTACC ???????PCR?polh?????????????
polhR ATCGGCCTAACGCGCCCGATGTTAAATATG
-49F CCATCTCGCAAATAAATAAATATTTTACTG
-49R2 CAGTAAAATATTTATTTATTTGCGAGATGG
EPS_F1 GCGTTCAGGCACGAGTTTTGATTGTAACAA polh?????PCR
EPS_R1 CTCATTGATGGACCTGTTGTGTGTTATGG
orf40_F ATGTCTAAACGTGTTCGTGAAATGTCGGTT orf40?????PCR
orf40_R TGCATACTCGACAATAATTCGGTTGTGATT
lef-7_F CGTTTGACAGCGTCGACTCTGTGTTAGGAA chitinase & lef-7?????PCR
lef-7_R TGTGCGCTTTGTACATTATGATTGCAACAG
orf121_F2 CACTCAATATCTAACTCTGTTGCTGATCGT orf121?????PCR
orf121_R2 AAGCGGTGGCGCACCAACTCCCATTGTTAT
bro-e_F AAATCAACGTTCAGACGTACATGCCCAACG bro-e?????PCR
bro-e_R TTGAATCACGCCCGATTTAGTAATAAGCAC
arif-1_F AACGTGTTTGGTAAAAGTTTATTGCTAAGT arif-1?????PCR &????????
arif-1_R CGATTTGGAATCGGTGTGCTGGAACTCTAT
arif-1±1.5kbp_EcoRI_F AGAGAATTCCGCTTTTGTAGTCGTCGTCGTCGATATGGC arif-1?????????&???PCR
arif-1±1.5kbp_HindIII_R ACGAAGCTTAATGTGTGTAACACGCGTGACCGCTTCGTC
arif-1_N-inv_F ATGTTAAATAAAACCACTGCAGTTTTACAATTCGGAC arif-1?N????BamHI?????inverse PCR
arif-1_BamHI_N-inv_R GGATCCTTTGAATATTTAATTCAACAACTAAGTAATGGC
arif-1_BamHI_C-inv_F GGATCCTAGAAAATATTATATAAAGTATTATTTTTGATTATATAAAG arif-1?C????BamHI?????inverse PCR
arif-1_C-inv_R ATTATAAACGGATAGTTTTCTCTCTTTAAATTTACGC
EGFP_BamHI_F AATGGATCCATGGTGAGCAAGGGCGAGGAGCTGT BamHI?????gfp???????
EGFP-BamHI-R AATGGATCCTCACTTGTACAGCTCGTCCATGCCGAGAGT
EGFP-stop_BamHI_R AATGGATCCCTTGTACAGCTCGTCCATGCCGAGAGT
orf5±1kb_F1_ApaI ATAGGGCCCCGTTTCGCCGGTGCTGAACCAATGGGAAAGGCTTTTGATG Bm5?????????&???PCR
orf5±1kb_R1_KpnI AGGGGTACCTGTCGTCGAAATTGTTGCGCCAAATGTTAGGATGGTGAA
orf5_stop_F2 ATCGTTAAATGGGATTCATTCAAATGCAACACGCA Bm5??stop?????inverse PCR
orf5_stop_R GTGCGACCATTGTTaGACGTTTATGTGGTACTTTTTG
orf5_DUFD_F ATAGCTAAACGTGTAATCGACGTGGATTGT Bm5??DUF3627??????inverse PCR
orf5_DUFD_R GATGGCGGTTTTCAATTTTTCGGCCGACTG
orf5_C1FLAG_F GATGACGATAAATAAAATAAAAACATGTATAATAGTTATTAGTATG Bm5?C????FLAG????inverse PCR
orf5_C1FLAG_R ATCCTTGTAATCCAATACTTCTTGTATAACCTCTTTAACT
orf47±1kb_F1_BamHI GGAGGATCCCAGGAATTTGGGCAATTGTCCAAACAACAAAGATCGAGTA Bm47?????????&???PCR
orf47±1kb_R1_HindIII AGGAAGCTTTGAGGAACACGTTGGACGGCAAATCCGTGACTATAACACA
orf47_stop_F2 CGACATTGACGAAAGCGACGATAACGCGGACAATC Bm47??stop?????inverse PCR
orf47_stop_R TCCCTAACTATCTaGTAGGCGGCTTTGCGCGGAATC
orf47stop2_F tAGTTATTTGTCGAGGCGTTTACAAAGTATCATAA Bm47??stop???2??inverse PCR
orf47stop2_R TTTGGCGCGAGGAGGCGTTTTTTCATTGTATAACATATCG
orf47_ChaBD_F GCCGCCTACGAGATAGTTAGGGACGACATT Bm47??ChaB??????inverse PCR
orf47_ChaBD_R2 ATCGGGAATTTGATATTTATCGTCATCATC
T3-90977 Nhe F GCTAGCCTATACAAATTGGCCAAGCGATTCGGAATGCAC Bm96?????????&???PCR
T3-95568 EcoRI R GAATTCGCGATAAATTGTATGTATATAGGGCGTGGGAGCTCG
Bm96_stop_F TATaGCTTGTTCCTAACGCGCTCAA Bm96??stop?????inverse PCR
Bm96_stop_R CATTAGCCGTCAGATGCATAATGTT
rie1F1 TACTTGGACGATTCACAAAG ie1 ??RT-PCR?Katsuma & Shimada, 2009?
rie1R1 GTGCAAATGTTCGTGTTGTG
q_lef-2_F1 ACATGCTGAACAGCAAGATC lef-2??RT-PCR
q_lef-2_R2 ACATCGGTTTTCACATTTGG
rlfpF1 TACGGTATTCACGACAACAG fp25k??RT-PCR?Katsuma & Shimada, 2009?
rfpR1 AACGAAGATTCTATGACGTG
gp64F ACGGAAACTATCAGGTCGTG gp64??RT-PCR?Katsuma & Shimada, 2009?
gp64R TTAAACGTAAAGTCGAGCAC
arif-1_qPCR_F GTAAACGTGATCACTGGGCTGTGTTGGATG arif-1??RT-PCR
arif-1_qPCR_R AGGTTCTCATACACACAGTTTTGGCTCA
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? 1.1-2? ????????????  
 
?1.1-2??????????????
????? ?? (5' ! 3') ??
vp39F ACTTTTCATGATGTCACTGC vp39??RT-PCR?Katsuma & Shimada, 2009?
vp39R AGTACTTGCAAATCGACACG
v-cath_qPCR_F1 CGGCTTGTTGCATACAGCATTCGAAGCCAT v-cath??RT-PCR
v-cath_qPCR_R1 TTCCTCGTACACGATAATGTATCTATAACA
BmActin3-qPCR-F CTCGCCTCCCTCTCTACCTT actin??RT-PCR
BmActin3-qPCR-F CAACAACAACATTCCGTTCG
rpolhF1 GAACAAGAGGAGAAGCAATG polh ??RT-PCR & ?????PCR?Katsuma & Shimada, 2009?
rpolhR1 TCCAGTTGGCGATTAACTTC
ago3 F CTCTCTTCGTAGAACATATC ago3 ?????PCR
ago3 R TTTCTTAGTACACTCAAACG
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? 1.1? Bmpolh-proD ???????????  
(A) ????????  
(B) ?????4 ??????? 84 ???n = 24?  
(C) ?????4 ????n = 24?  
?1.1?Bmpolh-proD????????????
(A) ?????????Bmpolh-proD?BmNPV-abb?????????polh??????
???????1??????????????????????????Bmpolh-proD?
?arif-1?1??????????????????????????????Bmpolh-
proDR?Bmpolh-proD????polh????????????Bmpolh-proD-ARIFR?Bmpolh-
proD????arif-1??????????
(B) ???? ????????84???n = 24 ???4????1!105 PFU?BV???
???????3?????????????????????????????????
????? ???1????3???????????????????
??????1.5??????????????????????*p < 0.05?WT????? 
(C) ??????????n = 24?????4????1!105 PFU?BV?????6????
????????????????????*p < 0.05?WT??????
WT
polhMet
+1
stop
+738
polh??
arif-1 Met
+1
stop
+1323
arif-1??
Bmpolh-proD
Bmpolh-proDR
?????????
+1037
Bmpolh-proD-ARIFR
A
B
?????
-50
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?
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? 1.2? Bmpolh-proD ???????????  
 
?1.2?Bmpolh-proD??????????? 
Bmpolh-proD???WT?????5???????4??????????????????
?????? ?????? Bmpolh-proD??????????????
???????????????????Bmpolh-proD????????BmNPV-abb???
???????DNA???????????????? 
11262 G ! " arif-1 AA346 ????????? ?
38307 C ! T orf40 ???? ?
38331 C ! T orf40 ???? ?
38373 A ! G orf40 ???? ?
38421 T ! G orf40 ???? ?
38526 G ! A orf40 ???? ?
96910 A ! G lef-7 ???? ?
96964 T ! G lef-7 AA32 Leu ! Phe ?
97044 T ! C lef-7 AA6 Lys ! Glu ?
97062 C ! T v-chiA AA549 Arg ! Lys ?
116044 C ! T orf121 ???? ?
126087 T ! A bro-e AA233 Thr ! Ser ?
126109 C ! T bro-e ???? ?
* T3????GenBank Acc. no. L33180?????
BmNPV-abb??????
???????????????? ?nt?* ?? ??? ??
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? 1.2? BmNPV-abb ??????4 ??????? 84 ???n = 24?  
?1.2?BmNPV-abb?????????????84???n = 24? 
???4????1!105 PFU?BV??????????3???????????????
??????????????????????????????????1????3?
????????????????????????1.5???????????????
???????*p < 0.05?WT??????
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? 1.3? arif-1 ??????????  
?1.3?arif-1???????????
BmARIFD?WT?????????hsp70-lacZ??????????????arif-1???
???????????BmARIFDR?BmARIFD????arif-1??????BmARIF-FS?
BmARIFD????arif-1???????????????
NsiI (+530)
hsp70-lacZ?????(3.7 kb)
arif-1 Met
+1
stop
+1323
arif-1??
?????????
+1037
WT
BmARIFD
BmARIFDR
BmARIF-FS
stop
+1158
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? 1.4? arif-1 ????????????4 ????n = 24?  
(A) ???????? 84 ???  
(B) ????  
? 1.4?arif-1??????????? 
(A) ?????????????84???n = 24?????4????1!105 PFU?BV??
????????3???????????????????????????????
??????????????????1????3????????????????
?????????1.5 ????????????????????*p < 0.05?WT?
???? 
(B) ??? ???n = 24?????4????1!105 PFU?BV?????6???
?????????????????????*p < 0.05?WT??????
??
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? 1.4? arif-1 ????????????4 ????n = 24?????  
(C) ????????  
? 1.4?arif-1??????????????? 
(C) ?????????????????n = 24?????4????1!105 PFU?BV??
????????3???????????????????????????????
????? ?????????????????????1????3?
????????????????????????1.5???????????????
???????#???????????????? 
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? 1.5? arif-1 ?????????????  
(A) ???????????? /BV ?  
(B) BmN ????????? /BV ???  
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?1.5?arif-1??????????????
(A) ????????????/BV?????4??n = 6?????5????1!105 PFU?
BV????????????????????????????????BV??????
????????????*p < 0.05?WT??????
(B) BmN?????????/BV???????3??n = 3??BmN???BV?MOI = 5?
??????? ?? ????BV??????????????
???????????????1 % SDS??????????????????????
??*p < 0.05?WT??????
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? 1.6? GFP ?? arif-1 ??????????  
?1.6?GFP??arif-1???????????
BmhspGFP??D. melanogaster hsp70??????????gfp????????????
?Hori et al., 2013??BmhspGFP-ARIFD?BmhspGFP?????????arif-1?hsp70-lacZ?
?????????????arif-1???????????????
BmhspGFP
polhMet
+1
stop
+738
polh??
arif-1 Met
+1
stop
+1323
arif-1??
BmhspGFP-ARIFD
NsiI (+530)
hsp70-lacZ?????(3.7 kb)
gfp
hsp70??????
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? 1.7? GFP ?? arif-1 ?????????? GFP ????  
BmhspGFP ??????? (a)???? (c)??? (e)??????? (g)?? (i)??
? BmhspGFP-ARIFD ??????? (b)???? (d)??? (f)??????? (h)?
? (j)? GFP ???????????HE?????FB????TR??????
??SOG???BR???????  = 100 µm 
?1.7?GFP??arif-1??????????GFP???? 
???5????BmhspGFP???BmhspGFP-ARIFD?BV?????1!105 PFU / ?????
???????????HE??????FB?????TR?????????SOG????
???BR??GFP? ???????? ????? = 100 "m? 
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? 1.8? GFP ?? arif-1 ???????????? qRT-PCR 
(A) ??  (B) ??  (C) ?  
?1.8?GFP??arif-1??????????????RT-PCR 
???5????BmhspGFP???BmhspGFP-ARIFD?BV?????1!105 PFU / ?????
???????????? (A)??? (B)????? (C)??total RNA???????RT-
PCR???????n = 6?*p < 0.05? 
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? 1.3? GFP ?? arif-1 ????????????  
???? LC50????/ml?
?? ??
WT 2.16!104 3.25!104 1.41!104
BmhspGFP 2.71!104 4.07!104 1.78!104
BmhspGFP-ARIFD 1.98!104 2.91!104 1.34!104
95%????
?1.3?GFP??arif-1????????????????????? 
???1????n = 20??WT?BmhspGFP????Bmpolh-proD????
?????????????7????????????LC50?????? 
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? 1.9? GFP ?? arif-1 ????????????? GFP ??????????
?? 2 ??n = 6?  
?1.9?GFP??arif-1???????????????GFP????? 
???5????BmhspGFP???BmhspGFP-ARIFD?BV???????????1!106 ? / 
???????????????????????????GFP????????????
????????2??n = 6?*p < 0.05? 
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? 1.10? arif-1 ??????? actin rearrangement?BmN ?????? 12 ???
??????????????? F-actin ??????  
?1.10?arif-1???????actin rearrangement 
BmN???WT????BmARIF-FS?MOI = 5?????????12??????????
?????????????????????????F-actin????????????
??????????
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? 1.11? arif-1 ?????????????????BmN ???MOI = 5???
? 3 ??n = 6?  
 
?1.11?arif-1????????????????? 
BmN???WT?BmARIFD?BmARIFDR????BmAIRF-FS?MOI = 5????????
?3????????????????????????????????n = 6?*p < 0.05? 
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? 1.12? arif-1 mRNA ??????????BmN ???MOI = 5?n = 3?  
?1.12?arif-1 mRNA????????? 
BmN???WT?MOI = 5?????????0?3?6?12?24????48??????
????total RNA?????arif-1???RT-PCR?????n = 3? 
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? 1.13? GFP ?? ARIF-1 ?????????  
(A) ????????  
(B) ?????4 ??n = 20?  
?1.13?GFP??ARIF-1??????????
(A) ?????????GFP-BmARIF??N????GFP??????ARIF-1???????
??????BmARIF-GFP??C????GFP??????ARIF-1???????????
????????????BmARIFD?????????? 
(B) ??????????n = 30?????4????BmARIFDR?BmARIF-FS?GFP-
BmARIF????BmARIF-GFP?BV??????1!105 PFU / ????6?????????
???????????????*p < 0.05?BmARIFDR??????
arif-1 Met
+1
stop
+1323
arif-1??
WT
GFP-BmARIF
A
B
BamHI
gfp
BmARIF-GFP
BamHI
gfp
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? 1.14? ARIF1-GFP ??????????????????BmN ???MOI = 
5?? -GFP ???*????????  
?1.14?ARIF1-GFP????????????????? 
BmN???BmARIFDR???BmARIF-GFP?MOI = 5?????????????????
??????Cyto?????+????????Mem?????????Nuc???????
?????????????????????????????????!-GFP?????
??? 
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? 1.15? GFP ?? ARIF-1 ????????????BmN ???MOI = 5??
?? 24 ???  
(A) ???????????????? -GFP ???C???????M???
??????????N?????*????????  
(B) ???????  
?1.15?GFP??ARIF-1??????????? 
BmN???BmARI DR GFP-BmARIF BmARIF-GFP?MOI = 5???? ???24
??????????????? 
(A) ????????????????????????????????????????
?Cyto?????+????????Mem?????????Nuc????????????
????????????????????????????!-GFP????????*??
?????? 
(B) ???????????????????????????BF???????GFP?GFP
??ARIF-1 DAPI??? 
??? ???? ????? ??????
?????????
???????????
???????????
??
??
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? 1.16? ARIF-1 ??????????  
(A) TMHMM ????????????  
(B) SignalP ?????????????  
?1.16?ARIF-1?????????? 
BmNPV??ARIF-1?????????????????TMHMM ver. 2?????????
????????? (A)???SignalP 4.1??????????????????? (B)?
???? 
??
??
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? 1.4? ?????????????? BmNPV?Gomi et al., 1999?  
?1.4?????????????????????????BmNPV?
virus ??? hsp70-lacZ????????* ???? ????
Bm5D Bm5 5,057 ??5,224 ????? Gomi et al., 1999
Bm8D bv/odv-e26 8,397 ? 8,689 ?? Gomi et al., 1999; Katsuma et al., 2012a
Bm29D Bm29 26,601 ? 26,953 ???? Gomi et al., 1999
Bm47D Bm47 42,851 ?? Gomi et al., 1999
Bm60D Bm60 56,798 ? 57,440 ?? Gomi et al., 1999
Bm96D Bm96 92,163 ? 92,314 ????? Gomi et al., 1999
Bm130D (BmPTPD) ptp 124,427 ? 124,811 ????? Kamita et al., 2005
* T3????GenBank Acc. no. L33180?????
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? 1.17? ????? BmNPV ??????5 ??????? 4 ??n = 12?  
? 1.17??????????BmNPV????????? 
???5????1!105 PFU?BV????????4???????3??????????
???????????????????????????????????????1?
???3?????????????????????????1.5???????????
???????????n = 12?*p < 0.05?WT????? 
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? 1.18? ????? BmNPV ??????4 ????n = 12?  
?1.18??????????BmNPV????? 
???4????1!105 PFU?BV?????????????????????????
????????n = 12??
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? 1.19? Bm5 ??????????  
?1.19?Bm5???????????
Bm5D?WT?????????hsp70-lacZ??????????????Bm5???????
????????????????????Bm5D??????????Bm5DR?Bm5???
???Bm5stop?Bm5?stop?????????????Bm5???????Bm5DUFD?
DUF3627?????????BM5?????????????????Bm5-FLAG???
Bm5DUFD-FLAG??????C????FLAG???????????BM5???DUF3627
???? ?BM5?????????????
WT
Bm5 ORF
Met
+1
stop
+331
DUF3627????
(+223 ~ +308)
Bm5D
??
(+126 ~ +181)
hsp70-lacZ???? (3.7 kb)
Bm5DR
Bm5stop
+43
stop
Bm5DUFD
DUF3627??????
Bm5-FLAG
FLAG??
Bm5DUFD-FLAG
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? 1.20? Bm5 ????????????4 ????n = 24?  
(A) ????  
(B) ????  
? 1.20?Bm5??????????? 
(A) ??? ???n = 24?????4????1!105 PFU?BV?????????
?3???????????????????????????????????????
????? ????1????3?????????????????????????
1.5??????????????????????*p < 0.05?WT????? 
(B) ??????????n = 24?????4????1!105 PFU?BV?????6???
?????????????????????*p < 0.05?WT??????
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? 1.21? Bm5 ?????????????  
(A) ????????????? OB/BV ??5 ??????? 4 ??n = 6?  
(B) BmN ?????? BV ??MOI = 5???? 3 ??n = 3?  
?1.21?Bm5??????????????
(A) ????????????/BV?????4??n = 6?????5????1!105 PFU?
BV????????????????????????????????BV??????
????? *p < 0.05 WT??? ?
(B) BmN?????????/BV???????3??n = 3??BmN???BV?MOI = 5?
??????? ?? ????????BV ?? ??????????
???????????????1 % SDS??????????????????????
??*p < 0.05?WT??????
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? 1.22? Bm5 ???????? BmN ????????????MOI = 5???
? 2 ??  
(A)??????????   
(B) ????????  
?1.22?Bm5????????BmN????????????
BmN???BV?MOI = 5?????????2?????????????????n = 3? 
(A) ???????????????????????????????????????
PCR???????PCR??polh??????????*p < 0.05?WT????? 
(B) ????????????????????????????DNA?????????
???????PCR???????PCR??polh?????????ago3????????
?????????????????*p < 0.05 WT??????
A B
W
T
Bm
5D
Bm
5D
R
Bm
5s
top
Bm
5D
UF
D
0
50
100
150
200
**
?
?
?
?
?
?
?
?
?
?
?
 (%
)
W
T
Bm
5D
Bm
5D
R
Bm
5s
top
Bm
5D
UF
D
0
50
100
150
200
250
**
?
?
?
?
?
?
?
?
?
?
?
 (%
, p
ol
h 
/ a
go
3)???? ????
 75 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
? 1.23? Bm5 ????????? BmN ?????????????????
?  
(A) ie1 (B) lef-2 (C) fp25k (D) gp64 (E) vp39 (F) v-cath (G) polh (H) actin (I) rp49 
?1.23?Bm5????????BmN?????????????
BmN? ?BV MOI = 5?? ??0?3 6?12?24 48 ???
??total RNA????????????RT-PCR?????????????????ie1 
(A)?lef-2 (B)?fp25k (C)?gp64 (D)?vp39 (E)?v-cath (F)?polh (G)???????????
actin (H)?rp49 (I)??????ie1 (A)?fp25k (C)?gp64 (D)?n = 3????? ??????
??n = 1????24???48????????? 
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? 1.24? Bm5 ?????????????? V-CATH ?  
?1.24?Bm5??????????????V-CATH? 
???5????1!105 PFU?BV????????3??????????????????
??????????????????????"-V-CATH????????pro V-CATH?V-
CATH??????????V-CATH??
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? 1.25? FLAG ???? BM5 ???????????  
(A) ??? BV ?  
(B) ????  
?1.25?FLAG????BM5????????????
(A) BmN??????BV???????3??n = 3??BmN???BV?MOI = 5??????
?????????? ??????BV ?*p < 0.05?WT????? 
(B) ??????????n = 24?????4????1!105 PFU?BV?????6????
????? ?? ?????????*p < 0.05?WT??????
W
T
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Bm
5D
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? 1.26? BM5 ????????????BmN ???MOI = 5???? 1 ??  
(A) ????  
(B) ???????  
?1.26?BM5??????????? 
BmN???Bm5DR?Bm5-FLAG????Bm5DUFD-FLAG?MOI = 5?????????24?
?????????????? 
(A) ??????????????????????!-FLAG??????????????
????????????????????????FLAG?FLAG????BM5??????
DAPI? ? 
(B) ????????????????????????????????????????
?Cyto?????+????????Mem?????????sol. Nuc??????????
??Chl??????????Pellet??????????????????????????
??????????????!-FLAG???FLAG????BM5??????????? 
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? 1.27? Bm47 ??????????  
?1.27?Bm47???????????
Bm47D?WT?????????hsp70-lacZ??????????????Bm47??????
?????????????????????Bm47D??????????Bm47DR?Bm47
???? ?Bm47stop Bm47stop2 Bm47?stop?????????????Bm47??
?????Bm47ChaBD?ChaB?????????BM47??????????????????
WT
Bm47 ORF
Met
+1
stop
+171
ChaB????
(+7 ~ +65)
Bm47D
BstBI
(+129)
hsp70-lacZ???? (3.7 kb)
Bm47DR
Bm47stop
+68
stop
Bm47ChaBD
ChaB??????
Bm47stop2
+18
stop
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? 1.28? Bm47 ????????????4 ????n = 24?  
?1.28?Bm47????????????????
???4????1!105 PFU?BV?????6?????????????????????
???n = 24?*p < 0.05?WT??????
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? 1.29? Bm96 ??????????  
?1.29?Bm96???????????
Bm96D?WT?????????hsp70-lacZ??????????????Bm96??????
?????????????????????Bm96D??????????Bm96DR?Bm96
??????Bm96stop?Bm96?stop?????????????Bm96????????
WT
Bm96 ORF
Met
+1
stop
+95
Bm96D
??
(+19 ? +67)
hsp70-lacZ???? (3.7 kb)
Bm96DR
Bm96stop
+7
stop
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? 1.30? Bm96 ????????????4 ????n = 24?  
(A) ????  
(B) ????  
?1.30?Bm96????????????
(A) ?? ?? ?? 90 n = 24? 4?? ?1!105 PFU?BV???
???????3?????????????????????????????????
????????????????1????3???????????????????
????? 1.5 ????????????????????*p < 0.05?WT????? 
(B) ??????????n = 24?????4????1!105 PFU?BV?????6????
????????????????????*p < 0.05?WT??????
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? 1.31? Bm96 ???????????????????????5 ?????
?? 4 ??n = 6?  
(A) ???????  
(B) ??? BV ?  
?1.31?Bm96 ?????????????
???5????1!105 PFU?BV????????????????4??n = 6?? 
(A) ?? ?????????????????????????????*p < 0.05
?WT????? 
(B) ?????????BV??BV??????????????????*p < 0.05?WT?
?????
A
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??  
 
 ???????????????????????????????
???????????????????????????????????
???????????????????????????????????
????????????????????????????????Goulson 
et al., 1997; Kamita et al., 2005; Hoover et al., 2011??????????????
???????????????????????????????????
???????ELA??????????????CB???????????
????????????????????????ELA ????????
BmNPV ??? AcMNPV ? ptp ???? BmNPV ? bv/odv-e26 ?????CB ?
??????? LdMNPV ? egt ????????????Kamita et al., 2005; 
Katsuma et al., 2012a; Hoover et al., 2011; van Houte et al., 2012?????BmNPV
???? egt ? ELA ??????????AcMNPV ????? ptp ? egt ? CB
?????????????????Katsuma et al., 2012a; van Houte et al., 
2014??ELA ? CB ???????????????????????????
????????????? ELA ? CB ?????????????????
??????????????????????????  
 
??????????????????????????? NPV?B. 
mandarina NPV; BomaNPV?????????????????ELA ? CB ??
???????????????????????????????????
?????????????????????????CB ????????
???????????????????????????????????
??????ELA ? CB ????????????????????????
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????????????????BomaNPV????????Xu et al., 2010??
BomaNPV ? BmNPV ???????????????? 98.7%???????
?Xu et al., 2010????????????????????????????
??????????????????????????????? BmNPV
?? 20 ???????????Xu et al., 2010??????????? BomaNPV
? BmNPV ???????????????????  
?????????????????????? BmNPV ? BomaNPV
???????????????????????????????BmNPV
? BomaNPV ?????????????????????????????
????????? BmNPV ?????????????????ELA ???
CB ????????????  
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?????  
 
?????????????????  
??????BmNPV ??????? T3 ??Maeda et al., 1985???
BomaNPV ?????? Zhang Chuan-Xi ????????? S1 ??Xu et al., 
2010?????????BmNPV ? ELA ??? CB ????????????
Bm7D-2?egt ???????Katsuma et al., 2012a??BmARIFD?arif-1 ????
?????????????BmPTPD?ptp ???????Kamita et al., 2005?
?????????????????????????????? BmN ??
?????10 %??? FBS?? TC-100???????  ?Nakanishi et al., 2010??
??????????PFU?? BmN ???????????????????
????Maeda, 1984????????????? MOI = 5 ?????????
????????????????????? 25???????Katsuma et al., 
2012b???????????????????????Daimon et al., 2012??
???? 25??????????????????????????????
???????????4 ????? 5 ??????? 10 ?  20 ??????
???????????? 1?105 PFU ????????? 1?104 PFU ? BV ?
???????????  5 mg / mL ??? TC-100 ????????????
??NIPRO?????????????????  
 
????  
???????????????????????? 4 ??????
??? 5 ???? BV ?????????????????????????
???????????????????????????????????
???????????????????????????? t = 0?????
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??t = 0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5 ??????????????????
???????????????????????????????????
??? 3 ??? t = 0??????t = 0, 0.5, 1, 1.5, 2, 2.5, 3 ??????????  
??????????????? 5 ???? BV ?????????
???????????????????????????????????
?????????????????????????? 3 ??? t = 0???
?? t = 0, 0.5, 1, 1.5, 2, 2.5, 3 ??????????  
???????????????????????? Image J?NIH?
???????????????????????????????????
????????????????????????????????????
???????????????????????????????????
???????????????????????????????? t = 0
? t = 3 ????????????????????????????????
???????????????????????????????????
???????????? 0 mm ????  
 
????  
4 ???????????? 5 ?????????? BV ?????
???????????????????????????????????
???????????????????????????????????
????????? Prism 5?GraphPad Software???????????????  
 
BV ???????  
 5 ?????????? 0.1?0.3????? 1 PFU ? BmNPV ????
BomaNPV ? BV ????????????????????????????
 89 
???????????????????median lethal dose; LD50???????
????????????????????????  
 
??????????????? BmN ????????? /BV ??????  
??????????????????????? BV ??????
???????????? 5 ???? BV ????????????????
?????????????????????????????????
?Katsuma et al., 2009?????? BV ????? BmN ???????????
???????????Nakanishi et al., 2010???????????????
????? BV ???????????????????????????  
BmN ???????????? BV ???????????????
BV ? BmN ??? MOI = 5 ??????1 ?????? BV ? BmN ?????
??????????????????????? 0 ???????????
?????? 1 / 300 ???????????????????? BV ????
???????????????????????????Katsuma et al.?2009?
?????????????????  
 
????????????  
BmN ??? BV ? MOI = 5 ???????????????????
???????????????????? 12,000 rpm ? 3 ????????
????2?SDS sample buffer ??????????????????????
? SDS-PAGE ????????????????????1 ????????
???????????????????????? -baculovirus repeated open 
reading frame A and C?BRO-A/C??Kang et al., 1999??? -DNA-binding protein
?DBP? Okano et al., 1999??? -V-CATH?Daimon et al., 2007?????? -POLH
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???? , 1994???????  
 
????  
??????Prizm 5?Graphpad software?????????????
????? Kruskal-Wallis ????? Dunn ????????????????
?????? log-rank?Mantel-Cox?????? Bonferroni ?????????
???????? BV ?????????????????????one-way 
analysis of variance; ANOVA???? Dunnett ?????????
 91 
??  
 
????????? BmNPV ??? BomaNPV ???????  
????????? BmNPV ??? BomaNPV ??????????
???? ELA ?????????????????????????????
???????????????????????????????????
???????????????????????????????????
? ELA ???????????????? 2.1A??????????BmNPV
???????????? 72 ???? ELA ????????? 84 ?????
??????????????? 2.2A????????BomaNPV ??????
??? ELA ???? 66 ??????????? 84 ????????????
????????????? 2.2A?????BomaNPV ?? BmNPV ?????
??????????????????????????? 2.2B??????
???BomaNPV ????????? BmNPV ????????? ELA ???
?????????????????????????????  
???BmNPV ? BomaNPV ???????????????????
??????????????????????? BmN ?????????
?????????? BmNPV ??? BomaNPV ?????????????
?????? BV ??????????BomaNPV ?????? BmNPV ???
?????????? BV ???????????????? 2.3?????
BmNPV??? BomaNPV?????????? BV?????????????
BomaNPV ? LD50??? BmNPV ? 1 / 3 ???????? 2.1??BomaNPV ?
????????????? LC50? BmNPV ?? 1 / 20 ??????????
????Xu et al., 2010??????????BomaNPV ???????????
?????????????????????????????????
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BmNPV ????????????????????  
???BmN ????????????BV ???????? BomaNPV
? BmNPV ???????????????? 2.4A????????? BomaNPV
?????????????? 2.4B???????????????????
???????????????????BomaNPV ???????????
POLH ? V-CATH ?????? /????????????????????
?? 2.5????????????????????????????????
??????????????  
 
????????? BmNPV ??? BomaNPV ???????  
????????? BmNPV ??? BomaNPV ??????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????? 2.1B???????????????????????????
???????????? 48 ??????????????????????
???????????????????????????? 72 ??????
???????????????????? 2.6A?B????????????
???????????????????????????????????5
???????????????????????????????????
?????????????????????????????????
2.6B?????????????????????????????????? 
???BomaNPV ? BmNPV ???????????????????
??????????? 72 ???????????????????????
??????????????????????????????? 2.6A?B??
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???????BmNPV ? BomaNPV ?????????? ELA ??????
???????????????????????????????????
?????? 72 ???????????????????????? 3 ???
????? 84 ?????????????????????????????
??? 2.6B???????????NPV ??????????????????
?? ELA ?????????? CB ??????????????  
????????? BmNPV ??? BomaNPV ??????????
??????? BmNPV ????? BomaNPV ??????????????
??????? 2.6C????????????????????? BV ???
???????????? BomaNPV ??? BmNPV ???????????
????????? 2.7A??BV ?????????????????????
2.7B??????????????????????????????????
??? BomaNPV ??????????????????????  
 
ELA/CB ??????? BmNPV ??????????????  
????????BmNPV ???????????????????
?? NPV??? BomaNPV???? ELA? CB??????????????
???????BmNPV ???????????????? Bm7D-2?egt ??
???? ; Katsuma et al., 2012a??BmARIFD?arif-1 ?????? ; ?????
???????? BmPTPD?ptp ?????? ; Kamita et al., 2005??????
???????????????????????????????????
????????Bm7D-2 ??????????????? 72 ???? ELA
????? 84 ???? CB ???????????????? 2.8A?B??Bm7D-2
???????????????????????????????????
?? 2.8C??????????? egt ? ELA ? CB ????????????
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????????BmARIFD ? BmPTPD ?????????????????
????????? 72 ????????????????????????
????????? 84 ?????? ELA ????? 96 ???? CB ????
???? 2.8A?B?????BmARIFD ??? BmPTPD ???????????
????????????????? 2.8C????????????????
????????????arif-1 ? ptp ??????????????????
????
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??  
 
???????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????? BmNPV ? BomaNPV ?????
???????????????????????????????????
????????????????????BomaNPV ? BmNPV ??????
?????????????? 2.2B?2.6C?????????????????
2.3B?2.7A????????????????????????????BomaNPV
??? BmNPV ????????????????????????????
??????????????BmNPV ? BomaNPV ????????????
????? ELA ? CB ?????????????????????????
???ELA ??????????????????????????????
???????????????????????BomaNPV ? BV ????
BmNPV ???????????????? 2.3A??ELA ???? BomaNPV ?
??????????? 2.2?????????????????BomaNPV ?
?????? BmNPV ??????????????? 2.6C??BomaNPV ? BV
???? BmNPV ????????? 2.7B??ELA ? CB ??????????
?? 2.6A?B??????????????????????????????
???????????????????????????????????
??? ELA ? CB ??????????????????????????? 
 
???????????????????????????????
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???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????BmNPV ?????????????? CB ??????
???????? ELA ???????????Kamita et al., 2005; Katsuma et al., 
2012a and b?????????????????????LdMNPV ?? CB ??
??????Hoover et al., 2011??AcMNPV ?? ELA ? CB ????????
?????????van Houte et al., 2012 and 2014?????????????
?????????????? ELA ? CB ????????????????
???????????????????????????????????
????????????????????????? ELA ? CB ?????
??????????????????BmNPV ? BomaNPV ????????
?? ELA ????????? 12 ???? CB ??????????????
??????? 2.8A?B?????????ELA ? CB ???????????
???????????????????????????????????
???????????????????????????????????
CB ? ELA ??????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????????????????????????  
 
?????????????????????????? ptp?egt?
bv/odv-e26 ? 3 ????????????Hoover et al., 2011; Kamita et al., 2005; 
Katsuma et al., 2012a????????????????arif-1?Bm5???? Bm96
????? ELA ????????????????????????egt?arif-1?
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??? ptp ?? BmNPV ????????????????????????
??????? ELA ? CB ????????????????egt ???? ELA
? CB ?????????????????????????? 2.8A and B?? 
egt? LdMNPV ??????????? CB ?????????????Hoover 
et al., 2011??BmNPV ????????? egt ???? ELA ????????
?????????Katsuma et al., 2012a?????????egt ? BmNPV ?
BomaNPV ??????????????????????????????
?????????????AcMNPV???????? T. ni? Spodoptera exigua
??????????? egt ? CB ?????????????????Ros et 
al., 2014; van Houte et al., 2014??egt ???????????????????
???????????????????  
???BmARIFD ? BmPTPD ??????????ELA ? CB ???
???????????????????????????????????
2.8A?B?????????arif-1 ? ptp ?????????????????
??????????????????arif-1 ? ptp ????? BmNPV ???
?????????????????????????? ; Katsuma et al., 
2012b?????????? arif-1 ? ptp ?????????????????
??????????? 2.8C?????????????? arif-1 ? ptp ???
???????????????????????????????????
??????????????????????????????arif-1 ? ptp
????????????????????????????ELA ? CB ??
?????????????  
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? 2.1? ????????????????????  
?2.1?????????????????????????
(A) ?? ? ??????t = 0??????
30?????????????????5????????????ELA????????
?????????????????????????3???t = 0??????3???
?????????? 
(B) ???????????????????????????????????????
??????????????????????3???t = 0??????t = 0???t = 3
?????3?????????????????CB????????
t = 0 (?)? t = 0.5? t = 3 or 5?
????
??????????A?
t = 0 ~ 0.5? 
?????
t = 0.5 ~ 1? 
?????
t = 2.5 ~ 3 or 4.5 ~ 5? 
?????
????????
t = 0 (?)?
??????????B?
t = 3?
????
3????????
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? 2.2? ????????? BmNPV ??? BomaNPV ????????? 4 ?
???n = 36?  
(A) ?????????  
(B) ????  
? 2.2??????????BmNPV???BomaNPV????? 
(A) ???????????????n = 36?????4????1!105 PFU?BV?????
?????5????? ???? ????????? ????????
???????????????1????3????????????????????
?????1.5?? ???????????????????*p < 0.05? 
(B) ??????????BmNPV: n = 29, BomaNPV: n = 27?????4????1!105 
PFU?BV 6????????????????????????*p < 0.05??
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? 2.1? ????????? BmNPV ??? BomaNPV ? BV ????????
5 ????n = 15 ?  18?by ?????  
 
 ?2.1??????????BmNPV???BomaNPV?BV???? 
???5??????????BV??????????????LD50??????n > 15?
????????????
?? ??
BomaNPV S1 0.115 0.044 0.179
BmNPV T3 0.329 0.204 0.575
LD50
(PFU / ??)????
95%????
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? 2.3? ????????? BmNPV ??? BomaNPV ???????????
5 ????n = 6?  
(A) ??? BV ?  
(B) ???????  
by ????  
?2.3??????????BmNPV???BomaNPV????????
???5????1!105 PFU?BV?????????????n = 6?? 
(A) ?????????BV??BV??????????????????*p < 0.05
?BmNPV????? 
(B) ?????????????????????????????????*p < 0.05
?BmNPV????? 
A
B
Bm
NP
V 
T3
Bo
ma
NP
V 
S1
0
5.0  108
1.0  109
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2.0  109
???72?????96?? *
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 (?
) /
 m
l
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? 2.4? BmN?????? BmNPV??? BomaNPV????????MOI = 5?
n = 3?  
(A) BV ???  
(B) ?????????? 72 ???  
?2.4?BmN??????BmNPV???BomaNPV????????
BmN? ?BV?MOI = 5 ??????????? n = 3? 
(A) BV???????????????????????????BV???????*p < 
0.05?BmNPV??????
(B) ????? ??72?????????????1 % SDS???????????
?????????????*p < 0.05?BmNPV??????
A
B
Bm
NP
V 
T3
Bo
ma
NP
V 
S1
0
1.0  108
2.0  108
3.0  108
???0?????24?????48?????72??
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U
 / 
m
l
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V 
S1
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1.0  107
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3.0  107
4.0  107
*
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?
?
 (?
) /
 d
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h
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? 2.5? BmN ?????? BmNPV ??? BomaNPV ???????????
?  
?2.5?BmN??????BmNPV???BomaNPV???????????? 
BmN???BmNPV???BomaNPV?MOI = 5????????????????????
???????????????????????????????!-BRO-A/C???!-
DBP???!-V-CATH??????!-POLH???????? 
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? 2.6? ????????? BmNPV ??? BomaNPV ????????? 5 ?
???n = 24?  
(A) ?????????  
?2.6??????????BmNPV???BomaNPV????? 
???5????1!104 PFU?BV??????????????????????n = 24??
(A) ????????????????????3????????????????????
?????? ??????????????1????3????????
?????????????????1.5?????????????????????? 
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? 2.6? ????????? BmNPV ??? BomaNPV ????????? 5 ?
???n = 24?  
(B) ?????????  
?2.6??????????BmNPV???BomaNPV????? 
???5????1!104 PFU?BV??????????????????????n = 24??
(B) ????????????????????3????????????????????
?????????????10 mm??????????????????10 mm?????
???????????????10mm?????????????????????????
??????????????? 
B
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BmNPV T3
?????
?
?
?
?
?
?
?
?
?
 (m
m
 / 
3 
m
in
)
48 60 72 84 96 10
8
-400
-200
0
200
400 ????
????
??
????
1 : 16 4 : 13 1 : 14 : 12 6 : 11 0 : 0 ???
BomaNPV S1
?????
?
?
?
?
?
?
?
?
?
 (m
m
 / 
3 
m
in
)
 106 
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 ???????????????????????????????
?????????????????????????????BmNPV ??
???????????????????????????ELA ??????
???????????????????BmNPV ?????????? ELA
??????????? ptp ? bv/odv-e26 ???????? arif-1?Bm5 ???
Bm96 ? ELA ???????????????????????????arif-1
?????????????????????????????Bm5 ????
???????????????????????????????????
???????????????????????????????????
ELA ????????????????????????????????
???????????????????????????????????
????? CB ???????????BmNPV ??????????????
? BomaNPV ?????????????????????????????
?????????BmNPV ? BomaNPV ?????????????????
???????????? ELA ? CB ??????????????????
??CB ? ELA ???????????????????????BmNPV ?
???????????????????????????????????
?? ELA ? CB ????????????????????????????
????????????????????????????  
 
????????????????????????  
???????????????????????????????
????????????????????????Hoover ????????
egt?? LdMNPV ?????????????? CB????????????
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???????????????????????????????????
??Hoover et al., 2011?????????????????? egt ? BmNPV ?
AcMNPV ???????????????????????Katsuma et al., 
2012a; Ros et al., 2014??egt ???????????????????????
??????????????????????  
?????BmNPV ??????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????????????????? 3.1????????????
???????????????????????????????????
??????????????????????????????Bender et al., 
2010; Schoofs et al., 2014?????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????????????????????? 2 ????????
?????????  
ptp ? arif-1 ??????????????????????????
???????????????????????????????????
?????????????????????Katsuma et al., 2012b; ? 1.7?1.8??
???????????????????????????????????
ptp ? arif-1 ?????????????????????????????
????????ELA ???????????????  
???Bm5 ??????????????????????????
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???? ELA ??????????????ELA ????????????
????????????? 1.20A??Bm5 ????????????????
?????????????? v-cath??????????????? 1.23F?
1.24??????????????????????????????????
???????????????????????????????? ELA ?
?????????????????????????????? Bm5 ?
DUF3627 ????????????????????????????????
ELA ? WT ???????????????? 1.20??DUF3627 ??????
?????????????????????????????? 1.23??BV
????????????? 1.21????????????????????
???????????????DUF3627 ????????????????
?? WT ???????????????ELA ??????????????
??????  
Bm96 ???????????????????????????
1.31?????????????????????????????? 1.30B??
ELA ??????????? 1.30A??Bm96 ???????????????
???????????????????????????????????
????????????????????ELA ?????????????
???????????????????????????????????
?? 2 ????????????????????????????????
?????????Bm96 ?????????? ELA ???????????
???????????Bm96 ?????????????????ELA ??
??????????????????????? ELA ??????????
?????????bv/odv-e26 ?? BmNPV ????????Katsuma et al., 
2012a?????Bm96 ??????????????????????????
 115 
BmNPV ?????????????????????????????  
?????????????????????????? ELA ???
?? CB ???????????????????????????????
CB ? ELA ???? 12 ???????????? 2.6B?2.8B????????
???????????????????????????????????
?????????? ELA? CB????????????????????
???????????????????????ptp ? arif-1 ???????
???????? ELA ? CB ?????????? 2.8A?B????????
??????????????????????????????????
arif-1 ? ptp ????????????????????????????ELA
? CB ???????????????  
 ?????????????????????? B?NPV ?????
???????????????????????????????BmNPV
??????? BomaNPV ????????????????????
BomaNPV ??????? BmNPV ?????????? ELA ???????
???????? 2.2A??????????? BomaNPV ? BmNPV ? ELA ?
CB ???????????????????? 2.6A?B??????????
? BomaNPV ? BmNPV ?? BV ?????????? 2.3A?????????
???????????? ELA ?????????????????????
????BmNPV ? BomaNPV ? BV ???????????? 2.7B?????
????????????????? ELA ? CB ?????????????
????????????BomaNPV ????????????????ELA
? CB ? BmNPV ??????????????????AcMNPV ? BmNPV
???? egt ?????????????????????????????
???Ros et al., 2014???????????????????????????
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???????????????????????????????????
????  
 
????????????????????  
 ???????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
????????????????????? shRNA ???????????
?????????????????? Isobe et al., 2004; Subbaiah et al., 2013??
??????????? shRNA ??????? GAL4-UAS ???????
????????????????????????????????????
??????????????????????????  
 ???????????????????????????????
?????????????????????Bmpolh-proD ????????
????????????? RNA-seq ??????????????????
???????????????????????????????????
85 ??????????????????????????????????
?????????????????ELA ????????????????
??? 9 ??ELA ??????????????????? 2 ???????
3.2???????????????????????????????? ELA
???????????????????????????????????
 117 
??????? in situ ?????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????  
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? ??????????????????????????????????
???????????????????????????????????
????????????????????????????????????
???????????????????????????????????
?????????????????  
? ?????????? 80?160 kbp ?????? DNA ??????????
??? 100 ???????????????????????????? DNA
???????????????????????????????????
???????????????????????????????????
???? occlusion-derived virus; ODV?????????????????
?budded virus; BV?? 2 ????????????????????????
??????????????  
? ??????????????????????????????????
???????????????????????????????????
????????????????enhanced locomotory activity; ELA?????
???????????????????climbing behavior; CB???????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????????????????????????????  
? ????????????????????????????????
?Bombyx mori nucleopolyhedrovirus; BmNPV????????????????
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???????????????????ELA ? CB ???????????
???????????????????????????????????? 
 
??BmNPV ??????????????????????  
? ??????????????????????????????????
protein tyrosine phosphatase?ptp??ecdysteroid UDP-glucosyltransferase?egt??
bv/odv-e26 ??????????????????????????????
???????????????????????????????????
?????????????????????????? BmNPV ?????
??????????????ELA ????????????????????
??????????????????????  
? ???????????ELA???????? Bmpolh-proD????????
???Bmpolh-proD ??????????????????? Bmpolh-proD ?
?????????????????????? Bmpolh-proD ?? actin 
rearrangement inducing factor-1 ????arif-1?? 1 ????????????
??????????????????????????????? arif-1 ?
??????????????????????????arif-1 ??????
??????????????????? BV ??????????????
??????????arif-1 ??????????????????????
????????????????????????arif-1 ????????
???????????????????????????????????
???????ARIF-1 ?????????????????????????
?????? BV ???????????????????????????
?????ARIF-1 ?????? N ???? 4 ??????????????
??????????GFP ?? ARIF-1 ?????????????????
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????????????ARIF-1 ????????????????????
??????????????C ????????????????????
????????????????????BmNPV ? arif-1 ?????? F-actin
??????actin rearrangement?????????????????????
?????BmNPV ? Autographa californica NPV?AcMNPV?? ARIF-1 ???
???????????????  
? ???????????????????????Bm5 ??? Bm96 ? ELA
???????????????????????? Bm5 ? C ????
DUF3627 ????????????????????????Bm5 ?????
??????????? BV ?????????ELA ???????????
??????????????Bm5 ???????????????????
???????????????????????????????????
???????????????????????????DUF3627 ????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????????Bm5 ????????????????????
???????????????????????????????????
??????????DUF3627 ?????????????????????
?????????????????BM5 ????????????????
????????BM5 ?????????????????????????
DUF3627????????? BM5????????????????????
DUF3627 ????? BM5 ???????????????????????
??????????????????????????????????
ELA ???????? Bm96 ??????????????????????
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??????Bm96 ??????????????????????????
???????????????????????????????????
ELA ???????????????  
 
?????????????????????  
? ???????????????????CB ?????????????
???????????????????????????????? CB ?
??????????????????????? NPV?B. mandarina NPV; 
BomaNPV?? BmNPV ?????????????????????????
???????????????????????????????????
BomaNPV ? BmNPV ??????????????????????????
???????BmNPV ? BomaNPV ???????????????????
??????????????????????????????? ELA ??
??????? 12 ????? CB ???????????ELA ? CB ????
??????????????????????  
? ???BmNPV ????????????????????????? ELA
? CB ?????????egt ?? BmNPV ???????ELA ? CB ????
???????????????egt ???????????????????
??????????????????arif-1 ??? ptp ?? BmNPV ????
???????????????????????????????????
??????????????????????? ELA ??????????
??????? ELA ? CB ????????????????  
 
? ??????????????????????????????????
?????????????????????????? NPV ???????
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?????????? egt ???????????????????????
??BmNPV? AcMNPV?? egt?????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????????????????????? BmNPV ????
???????????????????????????? ELA ?????
?ptp ???arif-1 ?????????????????????????? ELA
??????Bm5 ???????????????????????? ELA ?
???????????????Bm5 DUF3627 ??????????????
?? ELA ?????????????bv/odv-e26??? 4 ??????????
??????????????? ELA??? CB??????????????
???????????????????????????????????
??????? ELA? CB???????????????????????
?????  
 
? ??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
????????????????????????????????????
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???????????????????????????????????
??????????  
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???????????????????????????????????
????  ???????????????????????????????
???????????????????????????????????
????  
????? 5 ??????????????????????????
???????????????????????????????????
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